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Abstract
Introduction Our aim was to determine the characteristics
of patients presenting with syncope at a tertiary care
hospital in Karachi, Pakistan.
Methods A review of medical records was conducted retro-
spectively at the Department of Medicine, Aga Khan Univer-
sity Hospital, Karachi. Patients aged 16 and above, admitted
from January 2000 to December 2005 with the diagnosis of
syncope made by the attending physician were included.
Results A total of 269 patients were included (75% males,
mean age: 57.4 years). Neurogenic (vasovagal) syncope was
the most common cause (47%), followed by cardiogenic
syncope (18%) and orthostatic syncope (9%). A total of 24%
were discharged undiagnosed. Twenty patients (7.4%) did not
have any prodrome. Common prodromal symptoms included
dizziness (61%), sweating (25%), palpitations (19%), nausea/
vomiting (19%) and visual symptoms (17%). The distribution
of symptoms according to cause of syncope revealed only
breathlessness to be significantly associated with cardiogenic
syncope (p=0.002). Most patients with cardiogenic syncope
were aged above 40 (98%, p<0.001), had coronary artery
disease (72%, p<0.001) and abnormal electrocardiogram at
presentation (92%, p<0.001).
Conclusion Despite differences in burden of diseases, our
findings were similar to those of published syncope
literature. Further studies are needed to develop a protocol
to expedite the evaluation and limit the work-up and
admission in low-risk patients.
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Introduction
Syncope is a common problem accounting for 3% of
emergency department (ED) visits [1], 1–6% of hospital
admissions [2] and affecting 6 per 1,000 people per year
[3]. The aetiologies of syncope vary from benign con-
ditions like neurogenic (vasovagal) syncope to serious life-
threatening cardiac arrhythmias. In addition, falls as a result
of syncope lead to 16-35% of hip fractures in elderly
patients [4, 5]. Evaluation of syncope and its appropriate
management is imperative, but the exact cause remains
unclear in many cases even after administering extensive
work-up [6, 7].
In Pakistan there is a paucity of data available regarding
syncope. As the burden of diseases in Pakistan differs from
Western countries [8], there might be a possibility of
difference in major causes of syncope and factors associated
with it. The objective of the study was to determine the
characteristics of patients admitted to the hospital for
syncope to a tertiary care hospital in Karachi, Pakistan.
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Methods
Study design
Retrospective chart review.
Study population
This single-centre study was conducted in the Department
of Medicine at Aga Khan University Hospital (AKUH),
Karachi. It is a private, fee for service, urban tertiary care
teaching hospital with 500 inpatient beds. The ED at AKUH
has an annual census of approximately 40,000 patients from
both adult and paediatric populations.
Charts of patients admitted under the diagnosis of “synco-
pe” or “collapse” (made by the attending physician) were
selected by a computerized data-based system from all hospital
admissions during the period starting from January 2000 to
December 2005. Records of patients older than 16 were
reviewed.We determined the specific causes of syncope by the
final diagnosis made by the attending physician and catego-
rized them into (1) neurogenic (vasovagal), (2) cardiogenic, (3)
unknown origin, (4) orthostatic and (5) psychogenic syncope.
Anyone who presented to the ED with transient loss of
consciousness (TLOC) underwent evaluation for syncope.
Initial evaluation included history, physical exam, orthostatic
blood pressure and heart rate measurement and a 12-lead
ECG with or without echocardiogram. If the initial evalua-
tion identified the TLOC as syncope, specific tests were
carried out to identify the underlying cause in the next step.
We considered patients with age >60 years, prior history of
coronary heart disease, hypertension, diabetes mellitus and
abnormal ECG at presentation to have high risk factors.
Statistical analysis
During chart review we recorded the demographic details,
presenting symptoms, precipitating factors, past medical
history, drug history and results of investigations. For analysis,
these variables were entered into the Statistical Package for
Social Sciences (SPSS) version 14. Means were calculated for
continuous variables and frequencies for categorical variables.
A cross-tab was applied to compare different variables and p
values were calculated using the chi-square test.
The Institutional Ethics Review Committee approved the
protocol of this research project.
Results
There were 358 patients during the study period who were
admitted with the diagnosis of “syncope” or “collapse”.
Records of 317 (89%) patients were found, of which 48
(13%) patients were excluded as they were found to have a
“non-syncopal” aetiology for their symptoms. This left 269
patients for final analysis. Among these, 75.5% (n=203)
were male. As per the nature of the problem most of the
patients (93%) were admitted to the hospital through the ED.
The mean age of the study population was 57.4 years. Forty-
six percent (n=124) of patients were admitted to the general
medical ward and 145 patients were admitted to the high
dependency unit (monitored/telemetry beds). The median
length of hospital stay was 2.0 days [interquartile ranges:
1.25 (25), 2.0 (50), 3.0 (75)]. The mean length of stay for
patients with cardiogenic syncope was double (4 days) that
of patients with neurogenic (vasovagal) syncope (2 days).
Eighty-three percent (n=224) of patients were admitted
under the care of the cardiology service, 17% (n=45) under
general medicine while one patient was admitted under the
neurology service. The most commonly associated comorbid
condition of our study population was hypertension (58%),
followed by coronary artery disease (44%), hyperlipidaemia
(33%) and diabetes mellitus (27%).
The frequencies of commonly associated prodromal
symptoms in our study population were: dizziness (61%),
sweating (25%), palpitation (19%), nausea/vomiting (19%),
visual symptoms (transient blackouts/blurred vision, haloes
around light) (17%) and breathlessness (11%). The fre-
quencies of these symptoms according to cause of syncope
and precipitating factor are described in Table 1. Regarding
the position of the patient at the time of onset of syncope,
82% developed it while standing and sitting, less than 5%
developed it while lying down and in 13% of the cases, the
patient’s position could not be determined from the records.
The most common investigation done was an electrocar-
diogram (96%), which was abnormal in 13%. The ECG
abnormalities included heart blocks, tachyarrhythmias or
bradyarrhythmias and ischaemic changes. Of 38, 15 (39%)
head-up tilt tests were positive. The diagnostic yield of
different tests performed is shown in Table 2.
Neurogenic (vasovagal) syncope was the most common
type (46.8%) regardless of the age, followed by cardiogenic
(18%), orthostatic (9%) and psychogenic syncope (1%).
Twenty-four percent were discharged with the diagnosis of
“syncope of unknown origin”. Table 1 depicts the cause of
syncope by age group. Most of our patients had syncope for
the first time in their life while one fourth (n=67) of our
patients presented with recurrence. Among those who had
recurrence, 36% of patients were diagnosed with cardio-
genic syncope, 25% with syncope of unknown origin, 22%
with neurogenic syncope and 15% with orthostatic hypo-
tension. Among 145 patients who were in monitored beds,
only 19% had the diagnosis of cardiogenic syncope, and
18% of patients admitted to a general medical ward were
diagnosed with cardiogenic syncope. We also noticed that
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48% (n=60) of patients with neurogenic syncope were
admitted to the telemetry unit and more than half (58%) of
them had no high risk factors. Sixty-nine percent had
troponin I measured, 46% had echocardiography, 20%
exercise tolerance test, 11% Holter monitoring, 9% electro-
encephalogram, 6% magnetic resonance imaging of the
brain, 6% computed tomography scan of the brain, 6%
myocardial perfusion scan and 3% dobutamine stress
echocardiography. Similarly 64% of patients with “syncope
of unknown origin” were admitted to monitored beds and
50% of them had no significant risk factors; and they had
multiple investigations that were negative. The average cost
of evaluation and stay was estimated to be Pakistani rupees
20,000 (US $350) per patient including emergency depart-
ment charges, hospitalization charges, subspecialty consul-
tations, baseline investigations and specific tests.
We also found that patients with cardiogenic syncope had
a significantly higher frequency of coronary artery disease
(72%, p<0.001), abnormal ECG at presentation (92%,
Table 2 Non-invasive tests along with their diagnostic yield in the
study population
Diagnostic test na/Nb (%)
Electrocardiogram 34/258 (13)
Troponin I 4/180 (2)
Echocardiogram 13/92 (7)
Holter monitoring 6/46 (13)
Head-up tilt test 15/38 (39)
Stress test 4/28 (14)
EEG 0/22 (0)
Magnetic resonance imaging 0/18 (0)
Myocardial perfusion scan 3/16 (19)
Dobutamine echo 1/11 (9)
Head computed tomography scan 0/10 (0)
Carotid Doppler 0/7 (0)
a Number of patients with positive diagnostic test
b Number of patients who underwent the test
Table 1 Distributions of symptoms, precipitating factors, age and previous history of syncope across various causes of syncope
Causes of syncope
Vasovagal (n=126) Unknown (n=64) Cardiogenic (n=50) Orthostatic (n=26) Psychogenic (n=3)
n (%) n (%) n (%) n (%) n (%)
Symptoms
Dizziness 87 (69) 40 (62) 23 (46) 12 (48) 3 (100)
Visual symptoms 33 (26) 9 (14) 4 (8) 10 (20) 1 (33)
Nausea 27 (21) 12 (18) 10 (20) 9 (33) 1 (33)
Palpitation 23 (18) 12 (18) 10 (20) 9 (33) 1 (33)
Sweating 26 (21) 11 (17) 6 (12) 6 (24) 1 (33)
Chest pain 11 (9) 11 (09) 4 (08) 3 (12) 0 (0)
Shortness of breath 13 (10) 5 (08) 14 (28) 1 (4) 0 (0)
Precipitating factors
Defecation/micturition 28 (22) 11 (17) 9 (18) 3 (12) 1 (33)
Exertion 18 (14) 12 (19) 7 (14) 3 (12) 1 (33)
Office work 6 (5) 5 (8) 8 (16) 4 (15) 0 (0)
Standing after sleep 14 (11) 6 (9) 7 (14) 6 (23) 0 (0)
Eating 9 (7) 10 (16) 5 (10) 1 (4) 0 (0)
Unknown 51 (40) 20 (31) 14 (28) 9 (35) 1 (33)
Age groups
16–40 years (33/269) 23 (18) 5 (8) 1 (2) 3 (12) 1 (33)
41–65 years (146/269) 71 (56) 37 (58) 22 (44) 14 (54) 2 (67)
66 and above (90/269) 32 (25) 22 (34) 27 (54) 9 (34) 0 (0)
Previous history of syncope
Yes 28 (22) 16 (25) 18 (36) 4 (15) 1 (33)
No 98 (78) 48 (75) 32 (64) 22 (85) 2 (66)
Table 3 Association of risk factors with different causes of syncope
Risk factors na/Nb (% & p values)
History of coronary artery disease (CAD)
Cardiogenic syncope 36/50 (72 & <0.001)
Vasovagal syncope 40/126 (32 & = 0.707)
Syncope of unknown origin 32/64 (50 & = 0.247)
Orthostatic syncope 11/26 (42 & = 0.500)
Abnormal ECG at time of presentation
Cardiogenic syncope 46/50 (92 & <0.001)
Vasovagal syncope 57/126 (45 & = 0.186)
Syncope of unknown origin 32/64 (50 & = 0.632)
Orthostatic syncope 18/26 (69 & = 0.245)
a Number of patients found in each category
b Total number of patients with the same type of syncope
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p<0.001) and age above 40 (98%, p<0.001). The risk factor
profile of different types of syncope is shown in Table 3.
Discussion
Most of the published reports of syncope evaluation have
been from developed countries. In this regard the current
manuscript provides important information that adds to
knowledge about patients presenting with syncope in a
developing country in South Asia, with limited health care
resources.
Our study highlights the features of syncope and their
frequencies in hospitalized patients in Pakistan. We had a
higher proportion of males presenting with syncope; the
possible cause of this observation is either a cultural norm
of our society that prefers to bring sick men to the hospital
earlier than sick women. Other studies have not demon-
strated such a marked gender difference [9–11].
According to the literature, prodromal symptoms of
nausea/vomiting are more common with neurogenic syn-
cope [10, 12]; however, we did not observe such a
difference in our patients. Similarly chest pain, sweating
and palpitation, which point towards a cardiac aetiology,
were found to be equally distributed in both neurogenic and
cardiac aetiologies. Calkins et al. [13] also observed that
symptoms such as palpitation, nausea and diaphoresis are
not significantly helpful in ascertaining the diagnosis of
syncope. Similarly De Graf et al. [10] concluded that
specific symptoms cannot predict the cause of neurogenic
syncope, rather it is the number of prodromal symptoms.
Dizziness was prevalent in our patients, and more common
in patients with neurogenic and syncope of unknown
aetiology. Because of its vague nature, dizziness was
reported differently in previous studies. Sloane et al. [14]
found that 70% of their subjects had dizziness, light-
headedness or a sensation of impending syncope, but
dizziness alone was observed in 66% of their patients.
Graham et al. [15] said dizziness is relatively less common
and better defined than “light-headedness”. In our study,
shortness of breath was the only symptom that was
significantly (p<0.05) associated with cardiogenic syncope.
Of note, shortness of breath is also one of the prognostic
factors in the San Francisco Syncope Study [16]. We
conclude that presenting symptoms per se do not help in
ascertaining the cause of syncope except shortness of breath.
Neurogenic syncope was the most common cause of
syncope in our patients regardless of their age, but its
incidence decreased with age. In contrast, cardiogenic,
orthostatic and syncope of unknown aetiology follow the
opposite trend. Peak frequencies of these occur after the age
of 50 years. Suzuki et al. [9] and Alboni et al. [17] reported
similarly and Graf et al. [10] stated that age could be one of
the predictors of the cause of syncope. Increasing incidence
of cardiogenic syncope with age may be because of the
higher incidence of ischaemic and structural heart diseases
in the elderly. Likewise increasing frequency of orthostatic
syncope with advancing age is possibly explained by
increased intake of multiple drugs that either affect the
autonomic nervous system or deplete intravascular volume.
An important problem that emergency physicians face
while dealing with patients with syncope is the decision
regarding their disposition. Soteriades et al. [11] and
Kapoor [18] concluded that patients with cardiac syncope
are at higher risk of death from any cause while vasovagal
syncope pursues a benign course. This emphasized that
patients with cardiogenic syncope need hospitalization, but
ascertaining the cause of syncope in most of the cases at the
time of presentation is very difficult. This led investigators
to find out the prognostic risk factors that can help in
selection of those patients who require hospital admission.
Getchell et al. [19] showed that mortality in patients with
syncope increases with increase in number of comorbid
conditions and age. Colivicchi et al. [20] and Martin et al.
[7] also demonstrated that older age, lack of prodromal
symptoms, history of cardiovascular disease (especially
heart failure and ventricular arrhythmias) and abnormal
ECG at presentation in patients with syncope are associated
with an increase in 1-year mortality. Patients with cardio-
genic syncope in our study possessed many of these
prognostic risk factors in a significantly higher proportion
than patients with other types of syncope. Therefore, if the
diagnosis about specific type of syncope is not clear in the
ED, these risk factors will help to decide who needs
hospital admission.
We found that 64% (n=41) of patients with “syncope of
unknown origin” had been admitted to beds with cardiac
monitoring and 50% of them had no risk factors, i.e. age
below 60, no history of coronary artery disease and normal
ECG at presentation. These patients had multiple inves-
tigations done, which were negative. Similarly half of the
patients with neurogenic (vasovagal) syncope were admit-
ted to specialized units and 75% of these had no history of
coronary artery disease or abnormal ECG at presentation
and many were aged below 60 but still underwent extensive
evaluation. In addition Table 2 also shows that many
patients had low-yield neurological tests.
Limitations
Several important limitations must be acknowledged in our
retrospective study. First, this study only includes patients
who were admitted to the hospital for syncope, which is
why there were only 269 in the final cohort. No data on
those who were discharged from the emergency department
or left against medical advice are presented.
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Second, our hospital is a private, fee for service, urban,
tertiary care centre, leading to selection bias towards urban
and middle and upper income groups.
Finally, some individuals were admitted for evaluation of
sudden and transient loss of consciousness, under the
diagnosis of some established cause rather than syncope
and thus escaped our inclusion criteria and never showed
up in analysis.
Conclusion
Syncope is a relatively common medical emergency. It
poses risk to the patients, hassle to the attendants, stress to
the medical practitioner and burden to the health care
system in general. It is essential to diagnose it right and to
initiate the treatment as soon as possible. By the same
token, the diagnostic approach should be cost-effective
especially in a third-world country like ours. Our study
results are similar to those of the existing literature.
Prodromal symptoms were not found to contribute in
establishing the cause of syncope. Patients with age above
40, prior history of coronary artery disease, associated
shortness of breath and abnormal ECG at presentation
were more prone to have the cardiogenic type. Further
studies are needed to develop a protocol to expedite the
evaluation and limit the work-up and admission in low-risk
patients.
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